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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
laser which displays at least, one effect out of an effect 
by which the length of a resonator or the equivalent 
refractive index of a waveguide becomes nearly constant 
with reference to a temperature change, and an effect 
which restrains an oscillation threshold current from 
being changed with reference to the temperature 
change. 

SOLUTION: A semiconductor layer 31 in which the 
temperature coefficient of a refractive index is negative 
is used so that at least, an effect is displayed out of an 
effect by which the length of a resonator or the 
equivalent refractive index or a waveguide becomes 
nearly constant with reference to a temperature change, 
and an effect which restrains an oscillation threshold 
current from being changed with reference to the 
temperature change. When the semiconductor layer 31 is 
arranged in a region in which a laser beam exists, both 
effects can be expected. When the semiconductor layer 

is arranged in a region in which no laser beam esists, the effect which restrains the 
threshold current from being changed can be expected. 
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^-CfeiC^ (iE©JB*r*«K»««:»oliH:. SM. S'J 
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[0 04 3] ±ga**6«r«. rSteif £IE©/Iffi- 

T- £>£©■€% t£ttSte«c©#*4*/B^& 
/t-7n-©»ffl©a&jft. r£14JI©MD&«>SS3$!©iiX 

[0044] <,m2<Dmmm) M6ittmn<D&2<Dm 

m©®5r^?aS{^:?r^o?i«J13 1 tft£t£A2 3©± 
TtC&gL-CI^-S. Ctlli, iHWrte^-**^^ LTD 
FB-LD£#;iT&<U>U 0Jf«-^©)5tl>7 r 
•^a-LDi^tfcJ:l> (DBR-LD©«fiSr 

mST^^l^ (CdT?Brgtt@«*V FJI«cg#& 
fc>->T(,>-£) £*^B««©M:fr#06©«fc5&JB*3(K 
*^oi^n«<fc<,>) . 0i©^£l5li;fe©«|5l- 

[004 5] ±tBtft)&(c*s<,>t:jas#±#rf si. <l© 
a«f*«Kfli»*j*oii«ji3 wmamz 3©±t«c 

L/crti-oT. IIU ©flJSW:^ + 
UT©^-^--7P-*<gi«-r-5C<!:*^^S. t©j& 

fets L- sr t,>si7SD©^tb#is i ©sfetse* <fc t> *> s e> tt 
/h<* < *st£agtt> m i <wet«-ctt 1 5 0 k-c 

*-S>*J, ^2©HiS0!|-r«2 5 0K*-C|aJ±b. ?as^ 
tt©**lfcU— tf-i&S. mffiM3 1©&«2 

mttcm^-r, siedtsnttj:^ •€■©{&©.£«. 
m\ mmm tmcx-$>z. 

[0046] (m3©«sw mnt^m<om3<Dm 
MW<Diftw.£m<bj:<m-mm-ci!b2>. mmi*. ism© 
»r®**o-c*j'3 > ^mmm-vi*. mmm3 i&m&m 

2 3©^(fi]ISK«c{2SLri<^. C©0«-Cfe. Mffift 

tS-? L ©Jil,^7r7' , J •tO-LDi^T()J;l> (DB 
R-LDCigiTH, BfflfrHM (iSttMBjtf^ KB 
Ccgtrj&bo-Ci,**) <tr£14@^©M^07©J;^ 

[0047] c©^{cfc^r. $-m#m<Dffimftfat 
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i>. test* 3 1 *5r§t4Ji2 3 tmmyjfticmmsn-c^ 

&(,>C<L*>fc. r£tt)12 3©*SSa a oS(cS^^^-5 

c t % < *fi*-r scims. 
[0048] *$mmi*. mm*. 'Xomcremzti 

S. S«4 1±CC#2/V FH2 2iTif(/&8, 
fr£07CC^-fJ£K:x-;,^>i/U ^CiC;?-? FJf 2 
1*. 5te-T. rSffi!2 3©U^;U2D£T»«>jMf„ ft 
1>-C. -7X*£/f§l,>TtSttJI2 3©W&KfiHW13 1 £ 

10 iitRftta&gu <-e©P£. M&ictmLrmtem2 3 £ 
fctran 3 1 ©feitt^©^ < < an, c 
fc^§n-5t>©-c«^to . gM©±K^7 5> FJi 
2 1 &^©#p< pairs,, 

r. y»j^i«R<>y^ia8s-cfe*»**>a«,». tit. 
mmm3 1 fcrsti2 3©Kccs@sn-ci>3A-rn« 

<fc< . ffi®M3 1 £r§f4S2 3©iif3;£|6j©ftg;&sg& 
[0050] fig^fttCjtf bT^SaS©^ffi®$r*^« 

20 *m&&mm— feicmcti-agt&gmit&m h n-sM 

[0 05 1 ] (m4©^S6W 08«*^BJ©04©* 
I»l©SMHbi < mm*. Sffi© 

WE^L.rfc'P. ffi{RJ13 1 £r£14JI2 3*i7l£©e^; 
^ccftyfr^rSjcc^fWfcXScc^-ci,^. c© 

tfe<tl> (DBR-LDOMTtt, @5ft#^ll^ (r§ 
30 ttSiJ^V FJiK:gi*J£!fc>o-Ct,>5) <hri14@«l^©M 

(DW^tm 0 6©»iBi-&iiSSi5#-e*s c ^ 
[0052] c©^{c4so^rfe. iaa^<t«c>^L/-c^E 

mgmk&mhtizmmi*. mimmmtfsic-e&t). 

mmm*'pb\m&wmv*>z>&. mmm3 1 t^mm 
2 3 oyytm tiA&&$tf)mmicmm&icv # 
[0053] &Emm<DBm*. mmm 3 1 istta 2 
40 3 ©mi, h. mmmomm. MWtt©ga^(coc» 
r. ^«r*ot#^o &m&mm*mmmmm& 

.to. 

. [0 05 4] fit. *SUSP1«. fflg±#Hc<*5*w< 
-7 a-©ip]$ij©^«*o»3«F-c#^t,^ ^©ffi©.a 
«^l^iSWi|5]D-C*>S„ 

[0 055] ( -e©ffe©Hi6«?II ) 0 9 i**ftW<Dm 5 © 

n*fet^©^?rSfcj:<^-r0s-c4>.5„ pisti. mm 
ommzwL-cist), w&m3 i*JrSttJi2 3©mb5£ 

50 S«4 1 ©±tC0fiRSn-Ct>S. 
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[0056] c <Dmmc^r . m i ©niwu *)i>m > 
»£re#&. ^©ffi©.sj;tjif i . ^©HJ&tfU.tiHji;? 
[0 05 7] 3 6(c, Si 0©<j;^«:. 0l©lgl5l» 

[0058] £©«(£. 7t8Sfi^»^fflB5r^*5fiK^ 
[0059] 

UteSccj: »jgLtt>«S£©^«i) ©/h5i>isg 

[0 06 0] Sfc. «««©«*[6]ieg^RSK: s t;tx«. 
fcL^JIfeW©ffi«Jl©i(§ B B ao m&*&$ Dfi< fc< x 

jgtt«©IS«ift««c3BIB»*^il.*C4<Dttl,»* 

im i ] *&h©*i i <omimtc»i»ssss.ib=m» 
[02 ] *^©» i commmK.mzmitfti'— tf-© 

[03 ] 1 <!^atW(c«4^W*U— !f-K 

*J C » X . ffl«H i m&m<D%ffl D ii»^©fflfllH©IP 
^«C*tT^tt??tt5riSBJT^>H-C$.S. 30 

[04 ] ##feBj§©S» 1 <M(BS6««:«4^NW*U— tf-K* 
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3 0 0Kt?©Bf$-C*5. 

[05] ^mmmKDmmmic^^mwv-— tf-cc 

■c. *imuk>3 OOKTNDJB*r*tt— J&C*»K 
-*t*«(MI©J»*-c*i. 

[06] #|^©*2©SI*fefflK:#*&g£5e<k¥!3H* 
U— !f-©#jg&BM8-r •S0-C* 4. 

[0 7 ] *%!!ll©lg 3 ©J«60fl(e#S?&g3c5g<t4Sa&tt 
U— !f-©«jg£iftiP3T-50T?**. 

[0 8] #$^©»4©*f60!!CC&*^g^b*33f* 
U— tf-©«JS&SiWr Sit* 4. 

[09] *#P,B©f&5©II^Wc^£&g^{t¥i»<* 
u —!f -<Dfflt*mi? Z ETC* 6. 

[010] *mi<Dm6<Dm)&M< l cmz : <&g:3ife{t¥m> 
ftu—y-ommzmwr&mx&z. 

1 1 t^-f 

12 #V-F 

2 1 ?7vFI 

2 2 ^tfY KM 

2 3 rSffi! 

2 4 7fe**>f KB 

2 5 HirteT 

3 1 ftMM 

4 1 S« 

5 1 mi&mm 



[02] 



[03] 
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